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1
USER EQUIPMENT, METHOD FOR
DETERMINING RESOURCE, METHOD FOR
REPORTING RESOURCE, AND SYSTEM FOR
DISTRIBUTING RESOURCE

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application is a continuation of International Appli-
cation No. PCT/CN2009/075247 filed on Dec. 1, 2009, which
claims priority to Chinese Patent Application No.
200810219859.6, filed on Dec. 10, 2008, both of which are
hereby incorporated by reference in their entireties.

FIELD OF THE INVENTION

The present invention relates to the field of communica-
tions technologies, and in particular, to a User Equipment
(UE), a method for determining a resource, a method for
reporting a resource, and a system for distributing a resource.

BACKGROUND OF THE INVENTION

With the development of mobile communications tech-
nologies, the 3rd Generation (3G) technology is evolved con-
tinuously. High Speed Downlink Packet Access (HSDPA)
technology and High Speed Uplink Packet Access (HSUPA)
technology are important evolution of the 3G technology. The
HSUPA implements high speed uplink data transmission
through a series ofkey technologies, such as 10 ms/2 ms short
frame, the physical layer using Hybrid Automatic Repeat
reQuest (HARQ), and the quick scheduling to a UE by a Node
Base (Node B).

In the HSUPA, Enhanced Dedicated Transport Channel
(E-DCH) is used to bear user data, and the E-DCH is catego-
rized into a scheduling E-DCH (configured to bear non-real-
time services), and a non-scheduling E-DCH (configured to
bear real-time services). As for the scheduling E-DCH, the
scheduling grant at the network side determines when the UE
may transmit data on the E-DCH. The scheduling grant infor-
mation Absolute Grant (AG) and the scheduling grant infor-
mation Relative Grant (RG) are borne respectively through an
E-DCH Absolute Grant Channel (E-AGCH) and an E-DCH
Relative Grant Channel (E-RGCH). Whether the network
side delivers the grant AG or RG is determined by Scheduling
Information (SI) reported by the UE and whether the network
side is satisfied with a carrier resource distributed to the UE.

In the prior art, only a method for determining whether a
resource distributed to a UE on a single carrier is sufficient
under a condition of the single carrier is described, and after
dual carriers are introduced, no specific solution for deter-
mining whether the resource distributed to the UE on the dual
carriers is sufficient is given. With the wide application of the
dual carriers, determining whether the resource distributed to
the UE on the dual carriers is sufficient is a problem to be
solved urgently.

SUMMARY OF THE INVENTION

Embodiments of the present invention provide a UE, a
method for determining a resource, a method for reporting a
resource, and a system for distributing a resource, and spe-
cifically provide a technical solution for determining whether
a resource distributed to the UE on dual carriers is sufficient.

Anembodiment of the present invention provides a method
for determining a resource, where the method includes: if
transmission data on the carrier reaches maximum transmis-
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2

sion data supported in a scope allowed by Service Grant (SG),
and a transmission power of the UE is capable of improving
a data transmission rate of the carrier, and the carrier and the
other one carrier of the dual carriers are incapable of com-
pleting transmitting total buffer status data in the same delay
period, determining that a resource distributed to a UE on one
carrier of dual carriers of the UE is insufficient; otherwise,
determining that the resource distributed for the UE on the
carrier is sufficient.

An embodiment of the present invention further provides a
method for reporting a resource, where the method includes:
determining that a resource distributed to a UE on one carrier
of dual carriers of the UE is insufficient, if transmission data
on the carrier reaches maximum transmission data supported
in a scope allowed by SG, a transmission power of the UE is
capable of improving a data transmission rate of the carrier,
and the carrier and the other one carrier of the dual carriers are
incapable of completing transmitting total buffer status data
in the same delay period; otherwise, determining that the
resource distributed for the UE on the carrier is sufficient; and
reporting to a base station whether the resource distributed on
the dual carriers is sufficient.

Accordingly, an embodiment of the present invention fur-
ther provides a UE, where the UE includes: a judging module,
configured to respectively judge whether transmission data
on each carrier of dual carriers of the UE reaches maximum
transmission data supported in a scope allowed by SG,
respectively judge whether a transmission power of the UE is
capable of improving a data transmission rate of each carrier
of'the dual carriers, and jointly judge whether each carrier of
the dual carriers is incapable of completing transmitting total
buffer status data in the same delay period; and a determining
module, configured to determine that a resource distributed to
the UE on one carrier of the dual carriers of the UE is insuf-
ficient, if a judgment result of the judging module is that the
transmission data on the carrier reaches the maximum trans-
mission data supported in the scope allowed by the SG, the
transmission power of the UE is capable of improving the
data transmission rate of the carrier, and the carrier and the
other one carrier of the dual carriers are incapable of com-
pleting transmitting the total buffer status data in the same
delay period; otherwise, determine that the resource distrib-
uted for the UE on the carrier is sufficient.

An embodiment of the present invention further provides a
system for distributing a resource, where the system includes:
a UE, configured to judge whether a resource distributed to
the UE on each carrier of dual carriers is sufficient, and report
to a base station whether a resource distributed on the dual
carriers is sufficient; and a base station, configured to distrib-
ute a resource for a corresponding carrier according to content
reported by the UE.

According to the embodiments of the present invention, it
is determined whether a resource distributed on each carrier is
sufficient by judging whether each carrier of dual carriers
satisfies relevant conditions. Furthermore, a determination
result is reported to a base station, so that the base station
determines to distribute a resource for one or two carriers
having the insufficient resource of the dual carriers according
to the determination result, so as to improve a network trans-
mission performance.

BRIEF DESCRIPTION OF THE DRAWINGS

To illustrate the technical solutions according to the
embodiments of the present invention or in the prior art more
clearly, the accompanying drawings required for describing
the embodiments or the prior art are introduced below briefly.
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Apparently, the accompanying drawings in the following
descriptions merely show some of the embodiments of the
present invention, and persons of ordinary skill in the art can
obtain other drawings according to the accompanying draw-
ings without creative efforts.

FIG. 1 is a schematic flow chart of an embodiment of a
method for determining a resource according to the present
invention;

FIG. 2 is a schematic flow chart of another embodiment of
a method for determining a resource according to the present
invention;

FIG. 3 is a schematic flow chart of still another embodi-
ment of a method for determining a resource according to the
present invention;

FIG. 4 is a schematic flow chart of yet another embodiment
of a method for determining a resource according to the
present invention;

FIG. 5 is a schematic flow chart of an embodiment of a
method for reporting a resource according to the present
invention;

FIG. 6 is a schematic structural diagram of an embodiment
of'asystem for distributing a resource according to the present
invention;

FIG. 7 is a schematic structural diagram of an embodiment
of'a UE according to the present invention;

FIG. 8 is a schematic structural diagram of another
embodiment of'a UE according to the present invention; and

FIG. 9 is a schematic structural diagram of still another
embodiment of a UE according to the present invention.

DETAILED DESCRIPTION OF THE
EMBODIMENTS

Embodiments of the present invention provide a UE, a
method for determining a resource, a method for reporting a
resource, and a system for distributing a resource, and spe-
cifically provide a technical solution for determining whether
a resource distributed to the UE on dual carriers is sufficient,
s0 as to improve a network transmission performance.

Referring to FIG. 1, it is a schematic flow chart of an
embodiment of a method for determining a resource accord-
ing to the present invention.

The method according to this embodiment includes: deter-
mining that a resource distributed to a UE on one carrier of
dual carriers of the UE is insufficient, if transmission data on
the carrier reaches maximum transmission data supported in
a scope allowed by SG a transmission power of the UE is
capable of improving a data transmission rate of the carrier,
and the carrier and the other one carrier of the dual carriers are
incapable of completing transmitting total buffer status data
in the same delay period; otherwise, determining that the
resource distributed for the UE on the carrier is sufficient.

Step 100: Judge whether each carrier of the dual carriers of
the UE satisfies the following conditions:

the transmission data on the carrier reaches maximum

transmission data supported in the scope allowed by the
SG;

the transmission power of the UE is capable of improving

the data transmission rate of the carrier; and

the carrier and the other one carrier of the dual carriers are

incapable of completing transmitting the total buffer
status data in the same delay period.

Step 101: If one carrier of the dual carriers simultaneously
satisfies the above conditions, determine that the resource
distributed to the UE on the carrier is insufficient; otherwise,
step 102 is performed.
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Step 102: Determine that the resource distributed to the UE
on the carrier is sufficient.

In specific implementation, judgments for the three condi-
tions have no precedence order, and as long as one condition
is not satisfied, it is determined in step 102 that the resource
distributed to the UE on the carrier is sufficient; and only
when the three conditions are simultaneously satisfied, it is
determined in step 101 that the resource distributed to the UE
on the carrier is insufficient.

The method for determining a resource according to the
embodiment of the present invention may determine whether
the resource distributed to the UE on the dual carriers is
sufficient, so as to enable a base station to distribute the
resource for one or two carriers having the insufficient
resource of the dual carriers according to a determination
result, so as to improve a network transmission performance.

According to the embodiment, when it is determined
whether the resource distributed on each carrier of the dual
carriers is sufficient, the three conditions to be satisfied are
described. Here, the condition that “the transmission data on
the carrier reaches maximum transmission data supported in
the scope allowed by the SG” is defined as condition 1, the
condition that “the transmission power of the UE is capable of
improving the data transmission rate of the carrier” is defined
as condition 2, and “the carrier and the other one carrier of the
dual carriers are incapable of completing transmitting the
total buffer status data in the same delay period” is defined as
condition 3. In a specific embodiment, the judgments for
satisfying the conditions 1, 2, and 3 have no precedence order,
and as long as one of the conditions is not satisfied, other
conditions are not judged, and it is directly determined that
the resource distributed to the UE on the carrier is sufficient.

A procedure for judging whether each carrier of the dual
carriers satisfies each condition is described in detail below
with reference to the accompanying drawings.

When the condition 1 is judged, two carriers of the dual
carriers are respectively judged, that is, it is judged whether
the transmission data on each carrier reaches the maximum
transmission data supported in the scope allowed by the SG.
More specifically, it is judged whether data selected by
E-DCH Transport Format Combination (E-TFC) currently
transmitted by each carrier reaches maximum transmission
scheduling data supported in the scope allowed by the SG.
Furthermore, when a carrier is an inactive status, the carrier
may also be regarded to satisty the condition 1. As for a carrier
satisfying the condition 1, it is necessary to judge whether the
carrier satisfies the conditions 2 and 3; and as for a carrier not
satisfying the condition 1, it is determined that the resource
distributed on the carrier is sufficient.

When the condition 2 is judged, judgment results for the
two carriers of the dual carriers may be different. In one
aspect, as for each carrier, when transmitted minimum Radio
Link Control Protocol Data Unit size (RL.C PDU size) data is
increased, an increased transmission power is different; in
another aspect, when a carrier reaches a maximum E-DCH
Transport Format Combination Indicator (E-TFCI) sup-
ported by the UE, the other one carrier does not reach the
E-TFCI. Both the two situations may cause inconsistent judg-
ment results of the two carriers in the condition 2; and there-
fore, an embodiment of the present invention provides a deter-
mination method for the condition 2.

When it is judged whether the dual carriers satisfy the
condition 2, the following situations exist. Firstly, it is directly
judged whether the condition 2 is satisfied; secondly, it is
judged whether the condition 1 is satisfied first; thirdly, it is
judged whether the condition 3 is satisfied first; and fourthly,
it is judged whether the conditions 1 and 3 are satisfied first.
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Inthe following embodiments, it is presumed that it is judged
whether the condition 1 is satisfied before it is judged whether
the dual carriers satisfy the condition 2, and the following
processing manners exist according to the judgment result of
the condition 1.

Referring to FIG. 2, it is a schematic flow chart of another
embodiment of a method for determining a resource accord-
ing to the present invention. In this embodiment, it is pre-
sumed that it is judged whether the condition 1 is satisfied
before it is judged whether the dual carriers satisfy the con-
dition 2, one carrier of the dual carriers does not satisfy the
condition 1, and the other one carrier satisfies the condition 1.
As for the carrier not satisfying the condition 1, it is deter-
mined that the resource distributed on the carrier is sufficient;
and therefore it is unnecessary to judge whether the condition
2 is satisfied.

Step 200: It is necessary to judge whether the carrier sat-
isfying the condition 1 satisfies the condition 2 (it is judged
whether the condition 2 is satisfied), that is, it is judged
whether a UE has a sufficient transmission power to improve
a data transmission rate on the carrier. Specifically, if a
Medium Access Control (MAC)-i/is entity is configured at a
network side, it is judged whether the transmission power of
the UE allows transmitting additional 32 bits on the carrier;
and if an MAC-e/es entity is configured at the network side, it
is judged whether the transmission power of the UE allows
transmitting an additional minimum RLC PDU on the carrier.
If the carrier does not satisfy the condition 2, step 201 is
performed; and if the carrier satisfies the condition 2, step 202
is performed.

It should be noted that, the MAC-i/is and the MAC-e/es are
two MAC entities, the differences are that formats of RLC
PDUs supported by the two MAC entities are different, the
length of the RLC PDU supported by the MAC-i/is change-
able, and the length of the RL.C PDU supported by the MAC-
efes is fixed.

Step 201: Determine that the resource distributed to the UE
on the carrier is sufficient.

Step 202: Judge whether the condition 3 is satisfied, and
only the three conditions are simultaneously satisfied, step
203 is performed.

Step 203: Determine that the resource distributed to the UE
on the carrier is insufficient.

Referring to FIG. 3, it is a schematic flow chart of still
another embodiment of a method for determining a resource
according to the present invention. In this embodiment, if two
carriers of dual carriers satisfy the condition 1, it is judged
respectively whether the two carriers satisfy the condition 2.

Step 300: Respectively presume that a power of one carrier
is unchanged, and judge whether a transmission power of a
UE is capable of improving a data transmission rate of the
other one carrier. Specifically, if an MAC-e/es entity is con-
figured at a network side, it is judged whether the transmis-
sion power of the UE allows transmitting an additional mini-
mum RLC PDU on the carrier, and if an MAC-i/is configured
at the network side, it is judged whether the transmission
power of the UE allows transmitting additional 32 bits.

Specifically, a power of a first carrier of the dual carriers is
fixed, and it is judged whether the transmission power of the
UE is capable of improving a data transmission rate of a
second carrier; and a power of the second carrier of the dual
carriers is fixed, and it is judged whether the transmission
power of the UE is capable of improving a data transmission
rate of the first carrier.

In Step 300, if the transmission power of the UE is capable
of improving the data transmission rate of the second carrier
when the power of the first carrier is fixed, and if the trans-

5

10

15

20

25

30

35

40

45

50

55

60

65

6

mission power of the UE is capable of improving the data
transmission rate of the first carrier when the power of the
second carrier is fixed, step 301 is performed.

In Step 300, if it is judged that the transmission power of
the UE is not capable of improving the data transmission rate
of the second carrier when the power of the first carrier is
fixed, and if it is judged that the transmission power of the UE
is not capable of improving the data transmission rate of the
first carrier when the power of the second carrier of the dual
carriers is fixed, step 304 is performed.

In Step 300, if it is judged that the transmission power of
the UE is not capable of improving the data transmission rate
of'the second carrier when the power of the first carrier of the
dual carriers is fixed, and if it is judged that the transmission
power of the UE is capable of improving the data transmis-
sion rate of the first carrier when the power of the second
carrier is fixed, step 305 is performed.

Step 301: Judge whether the transmission power of the UE
is capable of simultaneously improving the data transmission
rate of the first carrier and the data transmission rate of the
second carrier. If the judgment result of step 301 is that the
transmission power of the UE is capable of simultaneously
improving the data transmission rate of the first carrier and the
data transmission rate of the second carrier, step 302 is per-
formed; otherwise, Step 303 is performed.

Step 302: Determine that the two carriers satisfy the con-
dition 2, that is, determine that the transmission power of the
UE is capable of improving the data transmission rate of the
first carrier, and determine that the transmission power of the
UE is capable of improving the data transmission rate of the
second carrier.

Step 303: Determine that the improving the data transmis-
sion rate requires the carrier having the smaller power to
satisfy the condition 2. Specifically, if an MAC-e/es entity is
configured at a network side, it is determined that the addi-
tionally transmitting a minimum RLC PDU requires the car-
rier having the smaller power to satisfy the condition 2; and if
an MAC-i/is configured at the network side, the additionally
transmitting 32 bits requires the carrier having smaller power
to satisfy the condition 2.

Step 304: Determine that neither the first carrier nor the
second carrier satisfies the condition 2, that is, determine that
the resource distributed to the UE on the first carrier and the
second carrier is sufficient.

Step 305: Determine that the first carrier does not satisfy
the condition 2, that is, determine that the resource distributed
to the UE on the first carrier is sufficient; and determine that
the second carrier satisfies the condition 2.

When it is judged whether the condition 2 is satisfied, the
UE performs the following operations.

If the MAC-i/is configured at the network side, the UE
judges whether the E-TFC has a transmission block having
the size being at least 32 bits larger than the size of a trans-
mission block selected by the E-TFC in a Transmission Time
Interval (TTT) to which a resource Happy Bit belongs; and if
the MAC-e/es is configured, the UE judges whether the
E-TFC has a transmission block having the size being at least
x bits larger than the size of the transmission block selected by
the E-TFC in the TTI to which the resource Happy Bit
belongs, in which x indicates a minimum RLC PDU size
configured in all logic channels having data and not belonging
to a non-scheduling MAC-d flow in a buffer.

The Happy Bit is a single bit, and has two values “Happy”
and “Unhappy”, which represent whether the UE is satisfied
with the resource distributed to the UE itself by a Node B, that
is, whether the resource distributed on the corresponding
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carrier is sufficient. The Happy Bit exists in an uplink E-DCH
Dedicated Physical Control Channel (E-DPCCH) of each
TTL

The UE detects whether a status of the E-TFC is “support”
according to a power offset used by the E-TFC in the TTI to
which the Happy Bit belongs when selecting the transmission
data.

The detecting the E-TFC to be the “support” status requires
to satisfy the following conditions:

a channelization code required by the E-TFC is in a span of

a maximum channelization code of an E-DCH Dedi-
cated Physical Data Channel (E-DPDCH); and

the power of the UE can support the E-TFC.

According to the method for determining a resource of the
embodiment of the present invention, when it is judged
whether the dual carriers satisfy the condition 2, various
possible solutions are provided, so as to exclusively deter-
mine whether the resource distributed to the UE on the dual
carriers is sufficient, so that a base station distributes the
resource for one or two carriers having the insufficient
resource of the dual carriers according to the judgment result,
s0 as to improve a network transmission performance.

When it is judged whether the dual carriers satisfy the
condition 3, the following situations exist. Firstly, it is directly
judged whether the condition 3 is satisfied; secondly, it is
judged whether the condition 1 is satisfied first; and thirdly, it
is judged whether the condition 2 is satisfied first. In the
following embodiment, it is presumed that it is directly
judged whether the condition 3 is satisfied.

Referring to FIG. 4, it is a schematic flow chart of yet
another embodiment of a method for determining a resource
according to the present invention. In the embodiment of the
present invention, it is simultaneously judged whether two
carriers of dual carriers satisty condition 3, that is, in step 400,
it is jointly judged whether the two carriers are incapable of
completing transmitting total buffer status data in the same
delay period.

Specifically, it is judged whether the two carriers are inca-
pable of completing transmitting Total E-DCH Buffer Status
(TEBS) data in a resource Happy_Bit_Delay_Condition time
(the same Happy_Bit_Delay_Condition is used by the two
carriers). The Happy_Bit_Delay_Condition is a Happy Bit
delay time configured for an MAC by Radio Resource Con-
trol (RRC).

In MAC-e/MAC-1, two carriers share a buffer, that is, are
corresponding to a TEBS. Therefore, when it is judged
whether the condition 3 is satisfied, each carrier of the dual
carriers uses the power offset used to transmit data and
selected by the E-TFC in the same TTI during which the
Happy Bit is transmitted. It is judged whether all data of the
TEBS canbe transmitted in the Happy_Bit_Delay_Condition
time according to a product result between current SG of each
carrier and a proportion of an activation process in all pro-
cesses (under a situation of 10 ms TTI, the proportion of the
activation process is 1:1).

If the dual carriers satisfies the condition 3, and it is deter-
mined that the dual carriers satisfy conditions 1 and 2 before,
step 401 is performed; if the dual carriers satisfy the condition
3, and itis determined that one carrier of the dual carriers does
not satisfy the conditions 1 and 2 before, step 402 is per-
formed; and if the dual carriers do not satisfy the condition 3,
step 403 is performed.

Step 401: It is determined that a resource distributed to the
UE on the two carriers of the dual carriers is insufficient.

Step 402: It is determined that the resource distributed to
the UE on a carrier that does not satisfy the conditions 1 and
2, but satisfies the condition 3 is sufficient.
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Step 403: It is determined that the resource distributed to
the UE on the two carriers of the dual carriers is sufficient.

According to the method for determining a resource of the
embodiment of the present invention, when it is judged
whether the dual carriers satisfy the condition 3, various
possible solutions are provided, so as to exclusively deter-
mine whether the resource distributed to the UE on the dual
carriers is sufficient, so that a base station distributes the
resource for one or two carriers having the insufficient
resource of the dual carriers according to the judgment result,
s0 as to improve a network transmission performance.

Based on the methods for determining a resource accord-
ing to the foregoing embodiments, an embodiment of the
present invention further provides a method for reporting a
resource, which includes:

determining that a resource distributed to a UE on one

carrier of dual carriers of the UE is insufficient, if trans-
mission data on the carrier reaches the maximum trans-
mission data supported in a scope allowed by SG, a
transmission power of the UE is capable of improving a
data transmission rate of the carrier, and the carrier and
the other one carrier of the dual carriers are incapable of
completing transmitting total buffer status data in the
same delay period; otherwise, determining that the
resource distributed for the UE on the carrier is suffi-
cient; and reporting to a base station whether the
resource distributed on the dual carriers is sufficient.

Referring to FIG. 5, a specific flow includes the following
content.

Step 500: Judge whether each carrier of the dual carriers of
the UE satisfies the following conditions:

the transmission data on the carrier reaches maximum

transmission data supported in the scope allowed by the
SG;

the transmission power of the UE is capable of improving

the data transmission rate of the carrier; and

the carrier and the other one carrier of the dual carriers are

incapable of completing transmitting the total buffer
status data in the same delay period.

If one carrier of the dual carriers simultaneously satisfies
the above conditions, step 501 is performed; and if one carrier
of'the dual carriers does not simultaneously satisfy the above
conditions, step 502 is performed.

Step 501: Determine that the resource distributed to the UE
on the carrier is insufficient.

Step 502: Determine that the resource distributed to the UE
on the carrier is sufficient.

Step 503: Report to the base station whether the resource
distributed on the dual carriers is sufficient.

The UE may report to the base station a situation of
whether the resource distributed on the dual carriers is suffi-
cient by carrying the situation in a Happy Bit. Optionally, the
situation of whether the resource distributed on each carrier of
the dual carriers is sufficient may be carried in two Happy Bits
and reported to the base station, or a situation of whether the
resource respectively distributed on the two carriers is suffi-
cient is carried in one Happy Bit.

According to the method for reporting a resource of the
embodiment of the present invention, a solution for determin-
ing whether the resource distributed on the dual carriers is
sufficient and reporting the judgment result to the base station
is provided, so as to exclusively determine whether the
resource distributed to the UE on the dual carriers is suffi-
cient, so that the base station distributes the resource for one
or two carriers having the insufficient resource of the dual
carriers according to the judgment result, so as to improve a
network transmission performance.
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Referring to FIG. 6, it is a schematic structural diagram of
anembodiment of a system for distributing a resource accord-
ing to the present invention. The system of this embodiment
includes a UE 60 and a base station 61.

The UE 60 is configured to judge whether the resource
distributed to the UE 60 on each carrier of dual carriers is
sufficient, and report to the base station 61 whether the
resource distributed on the dual carriers is sufficient; and the
base station 61 is configured to distribute a resource for a
corresponding carrier according to content reported by the
UE 60.

Specifically, conditions for judging whether the resource
distributed to the UE 60 on each carrier is sufficient are as
follows:

transmission data on the carrier reaches maximum trans-

mission data supported in a scope allowed by SG;

a transmission power of the UE is capable of improving a

data transmission rate of the carrier; and

the carrier and the other one carrier of the dual carriers are

incapable of completing transmitting total buffer status
data in the same delay period.

If one carrier of the dual carriers simultaneously satisfies
the conditions, it is determined that the resource distributed to
the UE 60 on the carrier is insufficient; and if one carrier of the
dual carriers does not simultaneously satisfy the conditions, it
is determined that the resource distributed to the UE 60 on the
carrier is sufficient.

Optionally, the UE 60 reports to the base station 61 a
determination result of whether the resource distributed on
the dual carriers is sufficient by carrying the result in a Happy
Bit. Optionally, the UE 60 may report to the base station 61 a
situation of whether the resource distributed on each carrier of
the dual carriers is sufficient by carrying the situation in two
Happy Bits, or may report to the base station 61 a situation of
whether the resource respectively distributed on the two car-
riers is sufficient by carrying the situation in one Happy Bit.

The Happy Bit is a single bit, and has two values “Happy”
and “Unhappy”, which represent whether the UE is satisfied
with the resource distributed to the UE itself by a Node B, that
is, whether a resource distributed on a corresponding carrier
is sufficient. The Happy Bit exists in transmission of an uplink
E-DPCCH of each TTI.

It should be noted that, in the same TTI, an E-DPDCH
transmits user data, and the E-DPCCH transmits correspond-
ing control information. The content transmitted by the
uplink E-DPCCH is as follows:

Retransmission Sequence Number (RSN): 2 bit

E-TFCI: 7 Bit

Happy Bit: 1 bit, for example, “Happy” is 1, and

“Unhappy” is 0; or “Happy” is 0, and “Unhappy” is 1.

According to the system for distributing a resource of the
embodiment of the present invention, a solution determining
whether the resource distributed on the dual carriers is suffi-
cient and reporting the determination result to the base station
is provided, so as to exclusively determine whether the
resource distributed to the UE on the dual carriers is suffi-
cient, so that the base station distributes the resource for one
or two carriers having the insufficient resource of the dual
carriers according to the determination result, so as to
improve a network transmission performance.

Referring to FIG. 7, it is a schematic structural diagram of
an embodiment of a UE according to the present invention.
The UE ofthis embodiment includes a judging module 70 and
a determining module 71.

The judging module 70 is configured to respectively judge
whether transmission data on each carrier of dual carriers of
the UE reaches maximum transmission data supported in a
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scope allowed by SG, respectively judge whether a transmis-
sion power of the UE is capable of improving a data trans-
mission rate of each carrier of the dual carriers, and jointly
judge whether each carrier of the dual carriers is incapable of
completing transmitting total buffer status data in the same
delay period.

The determining module 71 is configured to determine that
a resource distributed to the UE on one carrier of the dual
carriers of the UE is insufficient, if a judgment result of the
judging module 70 is that transmission data on the carrier
reaches the maximum transmission data supported in the
scope allowed by the SG, the transmission power of the UE is
capable of improving the data transmission rate of the carrier,
and the carrier and the other one carrier of the dual carriers are
incapable of completing transmitting the total buffer status
data in the same delay period; otherwise, determine that the
resource distributed for the UE on the carrier is sufficient.

In specific implementation, three judgments performed by
the judging module 70 have no precedence order, and as long
as one judgment result is no, the determining module 71
determines that the resource distributed to the UE on the
carrier is sufficient; and only the judgment results of the three
judgments are yes, the determining module 71 determines
that the resource distributed to the UE on the carrier is insuf-
ficient.

The UE according to the embodiment of the present inven-
tion may determine whether the resource distributed to the
UE on the dual carriers is sufficient, so as to enable a base
station to distribute a resource for one or two carriers having
the insufficient resource of the dual carriers according to the
determination result, so as to improve a network transmission
performance.

Referring FIG. 8, it is a schematic structural diagram of
another embodiment of a UE according to the present inven-
tion. In addition to the same structure and functions of the UE
shown in the previous embodiment and FIG. 7, the UE of this
embodiment further includes a reporting module 72, config-
ured to report to a base station whether a resource distributed
on dual carriers is sufficient.

Specifically, the UE reports to the base station a situation of
whether the resource distributed on the dual carriers is suffi-
cient by carrying the situation in a Happy Bit. Optionally, the
situation of whether the resource distributed on each carrier of
the dual carriers is sufficient may be carried in two Happy Bits
and reported to the base station, or a situation of whether the
resource respectively distributed on the two carriers is suffi-
cient is carried in one Happy Bit.

The UE according to the embodiment of the present inven-
tion may exclusively determine whether the resource distrib-
uted to the UE on the dual carriers is sufficient, and may report
the judgment result to the base station through the reporting
module, so as to enable the base station to distribute the
resource for one or two carriers having the insufficient
resource of the dual carriers according to the determination
result, so as to improve a network transmission performance.

Referring to FIG. 9, it is a schematic structural diagram of
still another embodiment of a UE according to the present
invention. In this embodiment, a structure and functions of a
judging module of the UE are described in detail, and the
judging module includes a first judging unit 90, a second
judging unit 91, and a third judging unit 92.

The first judging unit 90 is configured to respectively judge
whether transmission data on each carrier of dual carriers of
the UE reaches maximum transmission data supported in a
scope allowed by SG. The second judging unit 91 is config-
ured to respectively judge whether a transmission power of
the UE is capable of improving a data transmission rate of
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each carrier of the dual carriers. The third judging unit 92 is
configured to jointly judge whether each carrier of the dual
carriers is capable of completing transmitting total buffer
status data in the same delay period.

It should be noted that, in specific implementation of the
three judging units, judgments for each carrier have no pre-
cedence order, and not each carrier needs to be judged once.
Specifically, the first judging unit 90 may judge the dual
carriers first (respectively judge each carrier of the dual car-
riers), or the second judging unit 91 may judge the dual
carriers first (respectively judge each carrier of the dual car-
riers), or the third judging unit 92 may judge the dual carriers
first (jointly judge each carrier of the dual carriers). As long as
one judgment result of the first judging unit and the second
judging unit is yes, or a judgment result of the third judging
unit is no, a determining module determines that the resource
distributed to the UE on the carrier is sufficient. When the
judgment results of the first judging unit and the second
judging unit are simultaneously yes, and the judgment result
of'the third judging unit is no, the determining module deter-
mines that the resource distributed to the UE on the carrier is
insufficient.

The UE according to the embodiment of the present inven-
tion may flexibly determine whether the resource distributed
to the UE on the dual carriers is sufficient, so as to enable a
base station to distribute the resource for one or two carriers
having the insufficient resource of the dual carriers according
to the determination result, so as to improve a network trans-
mission performance.

Through the above description of the embodiments, it is
apparent to those skilled in the art that the present invention
may be implemented by software on a necessary universal
hardware platform, and definitely may also be implemented
by hardware. Based on such understandings, all or part of the
technical solution under the present invention that makes
contributions to the prior art may be essentially embodied in
the form of a software product. The software product may be
stored in a storage medium, which can be a Read-Only
Memory (ROM), a Random Access Memory (RAM), a mag-
netic disk, or an optical disk. The software product includes a
number of instructions that enable a computer device (per-
sonal computer, server, or network device) to execute the
methods according to the embodiments of the present inven-
tion.

The above descriptions are merely exemplary embodi-
ments of the present invention, but not intended to limit the
scope of the present invention. Any equivalent variation made
according to the claims of the present invention shall fall
within the scope of the present invention.

What is claimed is:

1. A method comprising:

setting, by a user equipment (UE) capable of data trans-

mission on multiple carriers, a happy bit for each carrier;
and

transmitting, by the UE, the happy bit,

wherein the happy bit is set, for each carrier, to “unhappy”

if following first, second and third conditions are met:

the first condition indicating that transmission data on
the carrier reaches maximum transmission data
allowed by a current service grant (SG) on the carrier;

the second condition indicating that the UE has enough
transmission power available to improve a data trans-
mission rate on the carrier; and

the third condition indicating that, in a configured time
period, the carrier together with at least one of other
carriers among the multiple carriers are incapable of
finishing transmission of total buffer data transmitted
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with a product of the current SG and a ratio of active
processes to a total number of processes on the carrier
plus a product of a current SG and a ratio of active
processes to a total number of processes on each of the
at least one of the other carriers.

2. The method of claim 1, wherein the happy bit is set to
“happy” in a situation where any of'the first, second, and third
conditions is not met.

3. The method of claim 1, wherein the configured time
period is a happy bit delay time configured by a network.

4. The method of claim 1, wherein the number of the
multiple carriers is two.

5. A user equipment (UE) operable of transmission on
multiple carriers, the UE comprising:

a processor configured to set a happy bit for each carrier;

and
a transmitter configured to transmit the happy bit,
wherein the happy bit is set, for each carrier, to “unhappy”
in a situation where following first, second, and third
conditions are met:
the first condition indicating that transmission data on
the carrier reaches maximum transmission data
allowed by a current service grant (SG) on the carrier;

the second condition indicating that the UE has enough
transmission power available to improve a data trans-
mission rate on the carrier; and

the third condition indicating that, in a configured time
period, the carrier together with at least one of other
carriers among the multiple carriers are incapable of
finishing transmission of total buffer data transmitted
with a product of the current SG and a ratio of active
processes to a total number of processes on the carrier
plus a product of a current SG and a ratio of active
processes to a total number of processes on each of the
at least one of the other carriers.
6. The UE of claim 5, wherein the happy bit is set to
“happy” in a situation where any of'the first, second, and third
conditions is not met.
7. The UE of claim 5, wherein the configured time period is
a happy bit delay time configured by a network side.
8. The UE of claim 5, wherein the number of the multiple
carriers is two.
9. A communication system, comprising:
a user equipment (UE) capable of data transmission on
multiple carriers and capable of communicatively con-
necting with a base station,
wherein the UE is configured to set a happy bit for each
carrier and to transmit the happy bit to the base station,
wherein the happy bit is set, for each carrier, to “unhappy”
in a situation where following first, second, and third
conditions are met:
the first condition indicating that transmission data on
the carrier reaches maximum transmission data
allowed by a current service grant (SG) on the carrier;

the second condition indicating that the UE has enough
transmission power available to improve a data trans-
mission rate on the carrier; and

the third condition indicating that, in a configured time
period, the carrier together with at least one of other
carriers among the multiple carriers are incapable of
finishing transmission of total buffer data transmitted
with a product of the current SG and a ratio of active
processes to a total number of processes on the carrier
plus a product of a current SG and a ratio of active
processes to a total number of processes on each of the
at least one of the other carriers.
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10. The system of claim 9, wherein the happy bit is set to
“happy” in a situation where any of'the first, second, and third
conditions is not met.

11. The system of claim 9, wherein the configured time
period is a happy bit delay time configured by a network side.

12. The system of claim 9, wherein the number of the
multiple carriers is two.

13. The method of claim 1, wherein in a situation that a
Medium Access Control (MAC)-i/is is configured, the second
condition indicates that transmission power of the UE allows
transmission of additional 32 bits on the carrier.

14. The UE of claim 5, wherein in a situation that a Medium
Access Control (MAC)-i/is is configured, the second condi-
tion indicates that transmission power of the UE allows trans-
mission of additional 32 bits on the carrier.

15. The system of claim 9, wherein in a situation that a
Medium Access Control (MAC)-i/is is configured, the second
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condition indicates that transmission power of the UE allows
transmission of additional 32 bits on the carrier.

16. The method of claim 1, wherein in a situation that an
MAC-e/es is configured, the second condition indicates that
the transmission power of the UE allows transmission of an
additional minimum radio link control (RLC) packet data unit
(PDU) on the carrier.

17. The UE of claim 5, wherein in a situation that an
MAC-e/es is configured, the second condition indicates that
the transmission power of the UE allows transmission of an
additional minimum radio link control (RLC) packet data unit
(PDU) on the carrier.

18. The system of claim 9, wherein in a situation that an
MAC-e/es is configured, the second condition indicates that
the transmission power of the UE allows transmission of an
additional minimum radio link control (RLC) packet data unit
(PDU) on the carrier.



